Telephonic patient review Epilepsy treatment cost Telemedicine in epilepsy Access to epilepsy care Epilepsy treatment gap A B S T R A C T Purpose: Our objective was to assess how telephonic review of outpatients with stable epilepsy compared with conventional face-to-face clinic management. Methods: We constructed a randomized parallel group study of suitable patients attending our Epilepsy Clinic and compared telephonic review with conventional clinic visit based management. Primary outcomes were the percentage of patients with breakthrough seizures and total number of breakthrough seizures. We also compared cost, patient satisfaction and numbers defaulting. Results: A total of 465 patients were randomized and 429 were included in the final analysis. There was no significant difference in breakthrough seizures between the two groups. Mean time spent in the consultation was 10 min in the telephone group (FT) and 22 h in the face-to-face group (FC) and cost was INR 865 more expensive on an average in the FC group. Satisfaction was over 90% in the FT group. Significantly more people in the FC group were lost to follow-up. Conclusion: This study provides Class I evidence that the number of stable epilepsy patients who have breakthrough seizures and the total number of breakthrough seizures remain the same irrespective of whether patients are reviewed telephonically or face-to-face in the clinic. Clinicians managing epilepsy patients should consider using telephonic review for selected patients. Telephonic reviews have the potential of effectively reducing the secondary treatment gap in millions of patients who do not have easy access to doctors.
Introduction
We need cost-effective health care models that improve access without compromising patient safety and satisfaction. Initial clinic visits in epilepsy patients are used to make an etiological diagnosis, start and titrate antiepileptic drug (AED) treatment. Subsequent clinic visits serve to emphasize adherence, check seizure control, monitor chronic AED-related adverse effects and discuss any patient concerns. Physical examination or investigations are neither necessary nor routinely repeated at every visit. The treating doctor and patient may be separated by hundreds of kilometers and review visits are often inconvenient, expensive, time-consuming and sometimes unsafe. Driving restrictions and the inability to travel alone safely may make reviews a challenge. Patients from rural areas often undertake overnight journeys in crowded trains to visit their city doctors. Often patients, who were seizure-free for many months, have a seizure provoked by sleep deprivation while travelling. So why have we not yet widely considered telemedicine to review epilepsy patients? Telemedicine means the practice of medicine using technology when doctor and patient are not in the same place. Telemedicine is not a synonym for videoconferencing; it encompasses telephone, fax, text messaging, email and webservers. In developing countries the cost of equipment to set up even basic videoconferencing is high and the logistics of setting up such facilities a daunting task. Mobile phones on the other hand are ubiquitous; India with 800 million phones is currently the world's largest mobile phone user. We, therefore, conducted this study to compare telephonic review of 'stable' epilepsy patients with conventional face-to-face clinic review.
Methods

Standard protocol approvals, registrations and patient consents
This single center, randomized, 36 weeks, two-parallel-group study was conducted at an academic quaternary care teaching hospital in India. Consecutive patients fulfilling inclusion criteria were recruited from the epilepsy clinic of the neurology outpatient department. All patients gave a written informed consent and the institutional ethics review board approved the study.
Patient selection
Stable epilepsy patients older than 10 years, with telephone access, who had been in our care for at least 6 months and where the treatment plan had been finalized, were eligible. Patients with serious co-morbidities were excluded. Based upon seizure frequency, we categorized epilepsy as follows:
Stable: 2 seizures/month. Active: !1 seizure/year In remission: <1 seizure/year
Randomization
We stratified randomization according to place of residence: national capital region (NCR), which includes New Delhi and urban areas in neighboring states, and non-NCR. Patients were randomized into two arms i) Review by telephone (FT) and ii) Review in person in the clinic (FC). VS drew out computer generated random numbers that were placed in opaque, sealed envelopes labeled NCR or non-NCR followed by a serial number. KB serially opened these envelopes as new patients were recruited.
Recruitment and patient reviews
MBS, RB and KP assessed consecutive epilepsy patients for eligibility. Patients fulfilling inclusion criteria were sent to KB for randomization. Reviews in both arms were done by KB and scheduled at three, six and nine months after randomization. At 3 and 6 months, patients were reviewed in the arm that they were assigned. At nine months, patients of both arms who had been followed up at least once were called for a face-to-face clinic review. All patients or their care providers (in case of patients who were younger than 18 years or incapable due to any reason) were requested to maintain a seizure diary. For the review, in both arms, KB spoke either to the patient or to the care provider responsible for maintaining the seizure diary. To maintain uniformity, a predesigned template was used for patient review in both arms. Patients were also given an opportunity to discuss individual concerns and ask questions.
Safety considerations
Patients enrolled in both FT and FC arms were free to come for an unscheduled clinic review at any time in case of a perceived emergency.
Outcomes
All patients were advised to keep a seizure diary. The primary outcomes were number of patients with breakthrough seizures and total number of breakthrough seizures during the study period. Secondary outcomes were i) self and/or caregiver -reported episodes of non-adherence to AEDs, ii) reduction in cost of review, iii) patient satisfaction and iv) default from review. Cost was calculated from the patient's perspective. A questionnaire including: cost of round-trip travel between the patient's home and hospital, hotel accommodation in Delhi for patients needing it, loss of wage of patient and/or caregiver and time spent by the patient and caregiver for each review was used. Patient satisfaction was assessed in both arms by asking the patient or caregiver to fill up a questionnaire at the 9-month review. This had been used in a previous study [1] and consisted of five-point Likert scales relating to eight items dealing with the patient's confidence in the consultation, technical aspects of the consultation process and confidentiality issues.
Statistical analysis
Sample size calculation was based on primary outcomenumber of patients with breakthrough seizures -with an assumption that $25% epilepsy patients on AEDs would experience at least one breakthrough seizure in the 9-month study period. To be able to conclude that FT is as effective as FC with a non-inferiority margin of 10% and power of 80% with a 1-sided a error of 5%, 232 patients were needed in each arm.
For both primary and secondary outcomes, no further adjustment for dropouts was required as primary analysis was on perprotocol basis and included only those patients who had at least one review in their respective arm during the study period.
Comparison of the two arms was completed using a 't' test for continuous variables and a Chi-square test for categorical variables. On parameters where a concern was felt about meeting assumptions for a 't' test, the Wilcoxon rank sum test was used to compare the two groups. Differences with p values less than 0.05 were considered statistically significant. Mean episodes of breakthrough seizures were compared between the two arms using both unadjusted and adjusted logistic regression analysis controlling for significant differences in baseline characteristics.
Results
The study was conducted between June 2013 and July 2014 and patient enrolment was completed in the first six months. In all, 465 epilepsy patients meeting inclusion criteria were enrolled; 429 were included in analysis (Fig. 1) .
Baseline characteristics
Baseline characteristics of patients in the FT and FC arms were matched except for a significantly higher number of patients with active epilepsy in the FC arm (63.8% vs. 52.9%, p = 0.03) ( Table 1) . Total calculated cost of review at baseline in both arms was also similar ( Table 2) . 
Breakthrough seizures
These occurred in 55 patients in the FT arm and 56 patients in the FC arm. There were 129 breakthrough seizures in the FT arm and 149 in the FC arm (p = 0.41). Mean number of breakthrough seizures per patient in both arms was similar (p = 0.43). This similarity persisted even after adjustment for number of active epilepsy patients and number of AEDs per patient in the two arms (p = 0.53).
Non-adherence, AED use and protocol breaches
There were seven self-reported episodes of non-adherence to AEDs in each arm. An AED modification, either increasing the dose of a current drug or adding an AED, was required in 21 patients: nine in the FT arm and 12 in the FC arm (p = 0.36). There were 35 unscheduled visits by FT patients and 18 by the FC patients.
Review cost
The cost of review in both arms is in Table 3 . Only four visiting patients from the FC arm needed hotel accommodation while 81% patients needed a friend or relative to escort them to the hospital. About 16% patients and 18% escorts took leave from work for FC with mean time lost for escort and patients of the NCR being 
Patient satisfaction
Two hundred and three patients (93%) in the FT arm and 189 (90%) in the FC arm completed the patient satisfaction questionnaire (Table 4) . Overall, patients were satisfied and had confidence in FT with 96% satisfaction being the lowest score in any of the questions. There were no significant differences between the two arms for the first six questions but more patients in the FT arm reported difficulty hearing and understanding the doctor over the telephone and also felt concerned about privacy.
Adverse drug reactions and default from review
Both groups had comparable adverse drug reactions (ADRs). The ADRs were mostly minor; the most frequent ADR in both groups was drowsiness and did not need AED modification or withdrawal. One patient in the FC group and three in the FT group had a rash. All of these were mild, and in one patient of the FT group was probably unrelated to AED. In the FT group 12 of 231 patients defaulted as against 24 out of 234 in the FC group (p = 0.04).
Classification of evidence
This prospective randomized, parallel group study compared review of stable epilepsy patients done telephonically with conventional face-to-face review in clinic. The primary outcomes were the number of patients who had a break through seizure and the number of breakthrough seizures during the study period. This study provides Class I evidence that the number of patients who have breakthrough seizures and the total number of breakthrough seizures remain the same irrespective of whether stable epilepsy patients are reviewed telephonically or face-to-face in the clinic.
Discussion
This study was conducted with the objective of comparing breakthrough seizures and cost of treatment outcomes in persons with stable epilepsy being reviewed telephonically versus those who were reviewed in person through face-to-face interview in clinic. Telephonic review of such patients is as effective as face-toface review in terms of the number of breakthrough seizures. Selfreported episodes of non-adherence to AEDs were also similar in both arms. The monetary cost was markedly less in the FT group, particularly for those living furthest from the clinic, and the time saved in this group was also considerable. Significantly fewer patients were lost to follow-up in the FT group. Overall, patients were very satisfied with FT although there were concerns in a minority about clarity of hearing over the phone and privacy. This could easily be dealt with in future by specific reassurance at the start of the phone call.
Telephone review, though widely, easily and inexpensively available, has not been sufficiently or systematically tested in many conditions [2] . Face-to-face clinic review still remains the preferred practice and model of chronic care in epilepsy. The basic premise of chronic care in epilepsy after treatment is initiated and the patient is stable is to ensure that breakthrough seizures are kept at a minimum by emphasizing adherence and averting side effects. But patients who reside far from health care providers may not be able to sustain recurrent cost of travel to the clinic. This study demonstrates that patient outcomes in terms of seizure freedom, adherence to AED and AED side effects remain unchanged at least in a selected group of patients, irrespective of whether they are reviewed face-to-face in the clinic or remotely over telephone. Telephonic review seems an inexpensive and viable alternative.
Secondary treatment gap is the premature stopping of AEDs by epilepsy patients and an important cause of this is unaffordability of treatment. The cost of long-term treatment is not just the cost of AEDs but also the cost of review appointments. Cost of travel to the clinic can be a substantial recurring cost. Telephone reviews may reduce the secondary treatment gap by reducing cost. The significant reduction in people defaulting from follow-up in the FT group -12 against 24 -may be an indication of this.
Our study has a number of limitations. First there was only one center and only one doctor involved -an experienced trainee neurologist with an easily available senior support. Our study period was relatively limited and reviews of only up to nine months were available. Most epilepsy patients continue to be on Table 3 Comparison of cost of review in telephonic and clinic review groups. Epilepsy patients included in this study may not be representative of epilepsy patients that are being treated by most other doctors, hospitals and clinics. This is because of the unique status of our center as a referral center that provides comprehensive epilepsy care including epilepsy surgery to medically refractory patients. There is an overrepresentation of poorly controlled patients who continue to have breakthrough seizures in spite of being on best medical management. Surgical candidacy of many of these patients is under evaluation, a process that may take many months or even years because of the large numbers that the hospital handles. This referral bias is reflected in the numbers of active epilepsy patients in both arms of this study. We think that if FT was effective and acceptable for such patients, then its use in less selected patients (who should respond better to treatment and become seizure-free more easily) should not be a problem.
Use of the telephone is the simplest type of real-time telemedicine. However, the published use of telemedicine in the care of epilepsy patients remains confined to small series and these have mostly used much more complicated videoconferencing [3] [4] [5] . Videoconferencing has an advantage over telephone in that it permits the patient and doctor to see each other and thus captures at least some components of potentially informative non-verbal communication. However videoconferencing is exceptionally difficult to organize especially in developing countries where the necessary broadband bandwidth is not consistently available. On the other hand mobile phone use by these populations requires much lower bandwidth and is widely available. So the telephone is a much more practical way of establishing reliable communication with patients. Almost certainly the telephone is used for communicating with patients in an ad hoc manner all over the world [6] , but this is the first randomized control study of its use in epilepsy care. Also, videoconferencing consultations take much longer -30 min in the study by Ahmed [5] compared to 8-10 min in this study. This is another reason why telephone is a much better means of communication by doctors in busy settings.
Some important considerations affect all telemedicine interventions; confidentiality, errors arising out of miscommunication, ensuring that recommendations of any change in prescription are accurately understood and enacted and clarity on the liabilities and legal status. We assured telephonically reviewed patients that they could choose to be seen in the clinic, any time a need arose by making an unscheduled clinic visit. This provides a vital safety net for most emergencies that may crop up. But all these caveats also apply to the unsystematic use of telephone between doctor and patient as mentioned above. The same rules apply: if the patient needs a face-to-face consultation that needs to be arranged and if the patient needs tests they too need arranging. That telephone medicine practice has not been subjected to more systematic scrutiny is perhaps because its value is so apparent and these caveats so obvious.
There are probably over 10 million people with epilepsy being followed in clinics all over the world and it should be easy to generalize these results for their benefit. Many patients are enthusiastic when telephone review is offered. At the doctor's end the records need to be available which requires some organization. One issue for telephone review within the private sector is remuneration for a telephone consultation. India has recently experienced increased digital banking following its demonetization of 2016 and systems are now available enabling transfer of monies by SMS message [7] , something that should solve this problem. This study is however not just relevant to the less- developed world; patients in "richer" countries also experience hardship and inconvenience in attending face-to-face consultations.
Conclusion
We conclude that telephonic consultation is as effective as faceto-face consultation; has similar satisfaction levels and is much less expensive for review of stable epilepsy patients. There are no concerns about its safety and it is more equitable for patients living at a distance. Telephonic review may also have a contribution to make in reducing the epilepsy treatment gap. All physicians reviewing epilepsy patients should consider offering telephonic review for at least some patient visits.
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